is truly 'life-wide' (Banks et al, 2007; Bell et al., 2013) , as well as open to individuals from diverse backgrounds.
Despite efforts to encourage development of science-related interest and engagement, particularly among individuals from groups historically marginalised from science, access to all areas of the ecosystem continues to be unequal, leading to concerns about who participates in activities designed to promote interest in science, enjoyment of science and ultimately science literacy in and outside of school contexts (Bell, 2013; Bell, et al., 2009; Dawson, 2014a; Feinstein & Meshoulam, 2014) . Indeed, it is this unequal access that partly motivates research on learning pathways. In addition, substantial research has been devoted to issues of equity and access to designed spaces (e.g., Author 2 et al., 2016; Dawson, 2014a; Feinstein & Meshoulam, 2014) , while other efforts to address such issues have focused on the potential role of community and after-school programs (e.g. Calabrese Barton & Tan, 2010; Gonsalves, Rahm, & Carvalho, 2013) , or even opportunities to develop 'everyday expertise' . This paper reports on data from part of a larger, five year project which is aligned with these concerns and which aims to help students and their families find science engaging, interesting and useful for improving their life chances. While much of this project focuses on work with teachers and classroom pedagogy (the schools element of the ecosystem), the current paper draws on a subset of project data, primarily quantitative, to address the following research question: Who participates and in which aspects of the STEM learning ecosystem outside of the science classroom?
Conceptual framework
The conceptual framework underpinning our work draws on Bourdieu's theory of social reproduction, in which social relations of privilege and subordination are understood as centre or museum is not only driven by their interest in such an activity, it is also influenced by physical proximity to such a venue, possible admission charges (and other associated costs), the interest of other family members (who may want to spend leisure time in different ways) and the time available to visit, as well as perceptions of whether such as space is 'for me' or not. A child could attend on a school trip, but such opportunities are also constrained by costs/budget availability, as well as pressures of accountability and performativity within the school system.
Even if a child is able to visit, how deeply they engage with what they encounter and their meaning making practices during the experience (and, consequently, what they gain from it) is strongly influenced by the cultural and intellectual tools they and their fellow visitors (peers, family) bring and the extent to which these are recognised by the museum context (c.f. Author 2 et al., 2016; Seakins et al., 2016) . Importantly, such spaces often send messages to visitors about who they are 'for', thus reinforcing perceptions about whether they are for 'people like me' or not (Dawson, 2014a, b) . In sum, a child's learning ecology -and what they are able to gain from it -is influenced by far more than their interest: it is fundamentally shaped by physical, economic, social and cultural factors, including their science capital, that combine to open up or shut down access and participation. In this paper, then, we explore who does seem to have access -who does participate -in elements of the STEM learning ecosystem outside of the classroom.
Methods
The wider project from which these data are drawn involves a partnership between a university, a science museum and a funder. It employs a mixed-methods approach in seeking to understand and support engagement with science among young people, particularly those from groups historically marginalised from science. The quantitative element of this research involves an annual survey of young people, while qualitative methods (e.g. focus groups, observations, interviews) were employed to capture more fully participants' experiences of the various activities that comprised the overall project (which included classroom activities, school and family museum visits, and teacher professional development).
Survey instrument
The initial development of the survey was informed by findings from a previous project (c.f.
Author 1 et al, 2011; Author 1 & Author 2, 2015), which explored children's aspirations in science from ages 10-14, while the survey reported on in this paper has been refined through four successive years of the [current] project (2013 to 2016) . The survey instrument itself consists of items corresponding to demographic/background information, such as gender, ethnicity, cultural capital ii , parental employment, and set (or track) in school subjects (as a proxy for attainment). It also contains items corresponding to dimensions of science capital, namely, scientific literacy, scientific-related dispositions/preferences (e.g. attitudes to science and scientists, perceptions of school science and teachers), knowledge about the transferability of science qualifications (in the labour market), consumption of science-related media, participation in out-of-school science learning activities, and science-related social capital (i.e. knowing individuals working in science-related jobs, talking with others about science).
Drawing on our conceptual framework, the survey attempts to capture aspects of habitus (e.g. dispositions/preferences) and capital (e.g. knowledge, social capital) and how these are manifested in the field of science and ISL. We acknowledge that our operationalisation of these constructs is necessarily imperfect but we also want to highlight the way in which our survey instrument was theoretically informed. For instance, it is not possible to measure field in any objective sense -the closest we can come is to measure student views and experiences of participation in different fields (e.g. science classroom, science museums, etc). These elements 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 can, of course, also be considered as aspects of students' learning ecosystems. Further details of the development and validation of the survey are reported elsewhere (Author 2 et al., 2015) and a copy of the full instrument is available from the authors.
In this paper, we report on data from the most recent administration of the survey (2015-16), because it contained the greatest number of items corresponding to the research question about participation in STEM-related activity outside of the classroom.
Participating students
This survey was completed by 5961 students from 16 secondary schools in England. We do not claim that these schools are representative, rather they were specifically targeted as part of the wider project because they tend to serve students from communities who have traditionally had low levels of participation in science. Background information about these students is summarised in Table 1. This table also includes information about cultural capital, which was a measure (based on parental university attendance, leaving school before age 16, number of books in the home and museum visitation) that had been developed and utilised in multiple surveys in the current project and others. Students were also asked which sets (or groupings/tracks) they were in for science as a proxy for science attainment.
----Insert Table 1 about here ----As noted above, although this paper draws mainly on quantitative data, qualitative data was also collected in the course of the project, which is used to illustrate the study findings which are based on quantitative data. In particular, we draw upon a set of data collected throughout the project including 29 discussion groups with students, 16 interviews with teachers, 20 individual interviews with students and 14 interviews with family members (generally parents) of those students. The students were in Years 7 (ages 11-12), 8 and 9 and were from 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 seven schools across England (a subset of those completing the survey). They were primarily from working-class families with a range of ethnic backgrounds. While the discussion groups and interviews covered a range of topics including experience of science in and outside of school, participation in leisure activities (science-related and not) and broader views of science, the excerpts we utilise pertain to the ways in which students and their families participate (or not)
in science-related activities outside of the classroom.
Analyses
Data analyses were conducted in a manner similar to previous administrations of the survey.
First, reliability and validity analyses were conducted, using principal components analysis (PCA) and Cronbach's alpha to determine internal consistency and unidimensionality of scales.
Three of the components that emerged from this analysis correspond to participation in sciencerelated activity outside of the classroom: 'Informal' science activities, 'Everyday' science engagement, and School-led science enrichment.
iii Second, all of the components that emerged from the first set of analyses were used to form composite variables (by taking scores on the 5-point Likert scale items and averaging across items). These variables were then utilised to explore patterns in children's responses, including by gender, ethnicity and cultural capital. More specifically, descriptive and multivariate analyses were used to gain an overview of the data.
Next, multilevel modelling analyses (a form of regression analysis that accounts for students being nested within schools) were conducted to further investigate factors related to students' participation in science-related activities outside of the classroom. iv In particular, three models were constructed, one with 'Informal' science activities as the dependent variable, one with 'Everyday' science engagement as the DV and one with School-led science enrichment as the DV. These analyses identified which variables are most closely related to each of the three composite dependent variables.
As noted previously, qualitative data was collected in the context of the larger project.
Data from discussion groups as well as from individual interviews with teachers, parents and students was reviewed to find responses to questions about students'/families' participation in science-related activities outside of school (clubs, school trips, family museum visits, other visits, media use, and so forth). Responses were broadly categorised as to type of activity, such as 'everyday' (e.g. watching TV), 'informal' (e.g. museum visits) or school-led (e.g. school trips). These responses were further scrutinised to try to gain a sense of the range of views expressed. Due to the semi-structured nature of the interviews and discussion groups, there was variation in the questions asked and data on these topics was not collected in a systematic way.
Thus, although it could be broadly categorised and the excerpts used reflect a range of views expressed by participants, we cannot claim they are representative of the perspectives held by all participants. Consequently, the quotes are used for illustrative purposes, to add richness to the survey data and exemplify the quantitative findings.
Findings

Types of engagement
Survey analysis revealed three components in the data that correspond to different types of engagement with elements of the STEM ecosystem outside of the classroom (or aspects of the field), and these form the focus of our quantitative analyses. These were School-led science enrichment (including taking science-related school trips, attending visitor talks or presentations about science, or going to lunchtime/after-school science clubs), 'Informal' science activities (including visiting zoos and aquaria, taking nature walks, doing experiments, and going to (Bell et al., 2009 ).
Perhaps not surprisingly, overall, students report somewhat more engagement in 'everyday' science activities than in 'informal' science activities, while participation in schoolled science enrichment lags behind. (See Table 2 below for the means and standard deviations of these variables). For instance, looking more closely at the items comprising the 'Everyday' science engagement composite variable, over 40% of students report watching science TV programmes at least once a month, and this figure rises to 57.1% for students watching popular programs with at least some science content (e.g. medical dramas, forensic programmes). Nearly 2/3 report having gone online at some point to look up science content, and over half (52.1%) responded that they talk with others about science (outside of the classroom) at least once a month. Reported participation in the activities comprising the 'informal' science composite stands in contrast, with approximately half of students reporting 'never' having done a science While the above data are consistent with concerns around access to informal science activities (and designed spaces in particular) expressed in the literature (e.g. Bell et al., 2009; Dawson, 2014a) , schools have often been regarded as a potential route by which individuals may be able to gain access to participation in science outside of the classroom (albeit schoolorganised). However, our data suggests that -in the schools we surveyed at least -such potential may be underutilised. Looking at the items in the School-led science enrichment composite variable, just under 55% of students report that they have never taken a science-related school trip, and a further 19% have only done so once, over a year in the past. Nearly 70% have never had a visitor talk or presentation about science (or not that they recall!)
Who participates? And in what?
Although there are differences in the types of out-of-classroom activity students engage in overall, several of the patterns of who is participating are quite similar across these elements of the STEM learning ecosystem. Table 2 below presents the mean scores for various groups (standard deviations in brackets) on each of three composite variables corresponding to the three activity types. Note that the scores could range from 1-5 (with 1 representing very little or no participation and 5 representing very frequent participation).
----Insert Table 2 about here ----Multivariate analyses highlight that students with higher levels of cultural capital, those attaining more highly in science, and those with family members working in science-related jobs were more likely to participate in these various activities. More specifically, a series of one-way
ANOVAs indicated that students with higher levels of cultural capital reported greater With respect to age, although means of reported participation generally decrease as students get older for both 'informal' science activities, F(4, 5687) = 38.016, p < .001, and for school-led science enrichment v , F(4, 5769) = 25.575, p < .001, this is not the case for participation in 'everyday' science activities, where engagement is fairly consistent over the years (and even increases slightly, though this increase is not statistically significant).
The pattern of participation by gender is somewhat more complex, however. Although boys score more highly than girls on the composite variables reflecting school-led enrichment, t(5189) = 2.528, p < .05, and 'everyday' science-related activities, t(5185) = 4.256, p < .001, the difference between them on the 'informal' science activities component is not significant (p = .621). (Recall that each of these three composite variables, reflects a range of activities -so a lack of gender difference on a variable overall does not necessarily translate to a lack of difference in participation in each of the activities comprising the variable.) Likewise, patterns of 
Whose ecosystem? Inequalities in informal science learning participation
Although the differences described in the previous section are intriguing, the large sample sizes mean that even small differences can emerge as statistically significant. Consequently, multilevel modelling analyses were performed, which also account for the fact that students are clustered into schools, and these analyses substantiated the patterns described above. In these analyses, three models were constructed, one each for 'Informal' science activities, 'Everyday' science engagement and School-led science enrichment, which are presented in Tables 3, 4 and 5, respectively. We acknowledge that these three variables would be expected to be closely related to each other and Pearson's correlation coefficients reflect that, indeed, this is the case.
vi However, we feel that there is value in constructing a separate model for each of the three composite variables, in order to gain a fuller picture of similarities and differences among them.
Note that for clarity of presentation only variables that are significantly related to a dependent Participation in 'informal' science activities: 'They don't go to museums, they don't do things like that'.
----Insert Table 3 about here ----
The model presented in Table 3 accounted for, or explained, 48.4% of the variance in the dependent variable ('Informal' science activities). Of the variance explained, 12.2% was at school level and 87.8% was at pupil level. The model is consistent with multivariate analyses in reflecting that Black students in particular, as well as those with lower levels of cultural capital, are less likely to participate in 'informal' science activities, and that participation decreases with age. Analyses also reveal that school-led science enrichment is the composite variable most closely related to participation in 'Informal' science activities. The independent variable of participation in 'everyday' science-related activities is also quite closely related to the dependent variable of participation in 'informal' science activities, followed by Valuing museums (which is not surprising, given that the 'Informal' science activities variable includes items related to visits to informal science venues).
Although visits were only some of the activities included in this variable, interviews with students and their families are also consistent with the wider survey data in suggesting that activities such as going to science museums were not something in which most engaged. (Recall that nearly half of respondents said they had 'never' visited a science centre or museum.) This was clearly at least partly due to logistical concerns related to travel and or time, as expressed by some students when they were asked about coming with their parents to an organised family day at the Science Museum: We was going to [go to the family day at the science museum], but my dad wasn't off, he was still working.
Concerns about the costs of such experiences were also expressed by some students:
We would go to the park, but not things like museums and zoos… 'cause like the money… we like to save it for bigger occasions, do you know what I mean, Miss?
Relatedly, several students were not aware that the museums (the ones involved in this project)
were free to the public, which reinforces the perceptual barrier of visiting faced by a number of families. Some students also felt that places like museums were not for people 'like them' (many of whom came from minority ethnic backgrounds):
It was like there was a lot of posh people, not really like other kind of races.
However, although the student expressing the above perspective was not unique in his view, when presented with the possibility that some people felt that museums were for 'posh, White people', a number of students not only disagreed with this perspective but were actually affronted by it:
You don't feel as if you're not, you're different from others, like everyone is there, everyone is welcome to come…
That is a stupid thing to say, I'm sorry… that is racist… I don't think nothing to do with that… I disagree with that, who said that?! , 2016) . On the other hand, lack of engagement in informal activities such as museum visits is unlikely to be purely due to an overall lack of interest in or valuing of science. For instance, nearly 2/3 of students in the survey felt that knowledge of science was useful in their daily lives and over half reported that their parents thought science was 'very interesting'. Moreover, some families did engage in science-related visits, such as to city farms:
I went to Grange Farm… because it's free and it's near an Asda.
The above quote was echoed by others and a number of families also seemed to engage in activities such as nature walks. Although, statistically, these items grouped with others such as museum visits on the survey, they are different in being more local and, potentially, inexpensive.
This suggests that when science-related activities are more accessible (e.g. local, low-cost, perceived as welcoming), students and their families are more likely to participate. This point is further illustrated by qualitative data around 'everyday' science activities, as we discuss in a later section.
Nevertheless, for some families, engagement in these types of structured activities (whether science-related or not) would simply seem to be off the radar, or not form part of their 'family habitus' (Author 2 et al., 2012). That is, for some families, structured visits are not part of 'who we are and what we do' and the limited leisure time they have is spent visiting family, participating in sports, going shopping and the like:
We never normally go out on special occasions to like, all the zoos and stuff like that, we only go to like the shop.
I would go to my Nan's and then we go shopping on a Saturday. That is not to say that these families 'do nothing'. For instance, several parents reported engaging in a range of less structured activities:
Riding bikes, road bikes, and go for long walks, go swimming.
At the same time, these illustrative excerpts from our interview data do echo the quantitative data, suggesting that there may be substantial barriers around accessing some kinds of informal science activities, and that lack of interest is unlikely to play a major role in the reduced levels of participation of some students.
Participation in 'everyday' science activities: 'YouTube videos of like how things work and things like that'.
----Insert Table 4 about here ----
The model displayed in Table 4 accounted for 49.8% of the variance in the outcome variable ('Everyday' science-related engagement), of which 12.7% was at school level and 87.3% at pupil level. It also highlights that the variables most closely associated with 'Everyday' science-related engagement are participation in more structured forms of science-related activity ('Informal' science activities), as well as having a strong science affinity and interest in working in science (Science identity). Valuing science is also related, though not as strongly. It is also noteworthy that although some background variables (such as ethnicity and cultural capital) are reflected in the model, fewer categories are included and the effect sizes are quite small, suggesting that the relationship between background characteristics and this dependent variable ('Everyday' science-related activities) is not as strong as that between those characteristics and participation in more structured 'informal' science activities.
Additionally, the interviews were consistent with the quantitative data in illustrating that 'everyday' kinds of science engagement, and watching television in particular, appeared to be Nature documentaries, especially animal-related, were particularly popular among students and their families:
When I was younger I used to watch this programme… I can't remember what it was called but it was about like wildlife… I was watching… I can't remember what it was called, it was on BBC1.
And it was something about bees and all different animals every week… every Sunday it was, and I used to watch it.
Uh… we watch those documentaries that come on… the narrator, he's dead… he's kind of like… he's well known, and he makes these animal programmes and some science ones as well vii … Some students were even able to articulate what they felt they had learned from popular programmes such as the Big Bang Theory:
I never knew what a theoretical physicist was... So I learnt that... It's somebody who like tests out theories that could possibly be correct or right.
Thus, it would seem that when science-related activities are readily accessible -such as via television or the Internet, students and their families are more inclined to engage, reinforcing the argument that lack of participation in particular kinds of science activities outside of the classroom (e.g. science museum visits) is not due to a lack of interest in or enthusiasm for science.
School-led science enrichment: 'We were lucky to be chosen'.
----Insert Table 5 about here ----
The model above accounts for 29.5% of the variance in the outcome variable (school-led science enrichment), with 12.0% of the variance occurring at school level and 88.0% at pupil level. The model reflects that participation in 'Informal' science activities is the independent variable most closely related to the dependent variable of participation in school-led science enrichment. We find it intriguing that although the proportions of variance accounted for at school and pupil level are comparable across the three models (roughly 12% and 88%, respectively), the model for school-led science enrichment accounts for less variance in the outcome variable than the other two models. This may be connected to what provision is offered by different schools but as this data is not available, it remains a question for future research.
Nevertheless, while it is clear from the MLM analyses, then, that some out-of-school science activities are more accessible, to a more diverse range of individuals, than others, it would seem that schools are well-positioned to provide science enrichment to students from a variety of backgrounds, given the populations they serve. However, our survey data suggests that a minority of students participate in school-led science enrichment (e.g. fewer than half report having taken a science-related school trip), and that students with, for instance, higher levels of cultural capital and higher attainment are more likely to participate. That this might be the case is also hinted at in the interviews we conducted with students, in which the lack of, for instance, science-related school trips was evident. That is, while many students reported having been on Indeed, several of the students we interviewed remarked upon the special nature of being invited to go on a school trip:
Student 1: And we were lucky to be chosen because I don't, I think secondary schools don't normally go to trips.
Student 2: We were given the responsibility.
Student 1: Yeah, the responsibility to take part.
Of course, the reasons for schools taking fewer trips in secondary school have been well The curriculum restricts us a bit in terms of what teachers are being asked to do -there's a massive pressure on teachers to achieve target grades. That's often at the expense of broadening the experience of the students. We've had to fight to get them out to do this and one or two other things. Teachers did report a variety of science enrichment (and other) activity that was offered at their schools, such as special events, challenge days, clubs, CREST awards viii and so forth. However, most students participating in such activities were higher attaining -the activities were either not offered to, or were certainly not accessed by, other groups of students.
We've got the G&T [Gifted & Talented] , so they do CREST awards and things like that.
I'd say generally a lot of the stuff we do are geared towards the higher ability and I do think there's perhaps a lack of opportunity there for the lower ability pupils.
Nevertheless, there is potential for school-led science enrichment to open up opportunities for students from more diverse backgrounds to engage with science. As reflected in Table 5 , Black, as well as Asian, students were more likely than White students to report participating in school-led science enrichment. Moreover, although students with very high cultural capital also report more participation, cultural capital, as well as attainment, did not feature as strongly in this model. This suggests that if schools are able to open up such opportunities more broadly, more students will engage -they can serve as a route into science for a wider range of students.
Discussion
The findings presented in the previous sections highlight the different types of science-related activities in which students engage outside of science lessons, namely 'everyday' science engagement (e.g. watching television, talking with family/friends about science), 'informal' science activities (e.g. visiting a science museum or zoo, performing experiments at home) and school-led science enrichment (e.g. science clubs, school trips). These various activities are often grouped together under the banner of 'informal science learning experiences' and engagement in such activities can support similar outcomes, such as knowledge and skills development, supporting interest, and reinforcing a science learner identity (Author 1 & Colleague 2, 2008; Bell et al., 2009 ). However, our analyses reinforced that there is also value as considering these activity types as distinct elements in the STEM learning ecosystem (Barron, 2006; Falk et al., 2012; Russell, Knutson, & Crowley, 2013) . At the same time, we argue that there are benefits to not considering each activity within these broader categories ('informal', 'everyday', school-led) in isolation. That is, previous research, primarily qualitative and sometimes ethnographic in nature (e.g. Calabrese Barton & Tan, 2010; Ellenbogen, 2002; Zimmerman & Bell, 2014; Zimmerman, Reeve, & Bell, 2010) , has provided strong evidence of the way in which students experience science outside of the classroom -as a set of experiences which mutually influence each other. Our findings build on this research quantitatively, with a larger sample size, indicating the way in which various kinds of activities group together. While the groupings that emerge from our analyses are not surprising, they are conceptually useful in affirming patterns of participation that are suggested by previous, qualitative research.
Our quantitative analyses also build on previous studies by reflecting that overall participation in science outside the classroom varies by type of activity. Our analyses indicate that participation in 'everyday' science activities is quite common, while participation in more structured activities, which often require more planning and potential expense ('informal' science-related activities) is less typical. Moreover, analyses reflect that participation in schoolled science enrichment is actually relatively rare, even though the young people responding to the survey all attend school and thus, in principle, should be able to access much of this activity.
Put simply, participation in different areas of the STEM ecosystem varies considerably, notably across different forms of 'informal' science learning contexts, which highlights important equity issues.
Due to the size of our sample, our data enabled us to explore whether groups participate differentially in the STEM learning ecosystem. Although the three survey components -which correspond to various elements of the STEM ecosystem -are related, not only does overall participation in their constituent activities vary, but who participates also varies, particularly by gender and ethnicity. Our findings show that higher attaining students and those with more cultural capital are more likely to participate in all three types of activities. In contrast, although our analyses reflect the way in which reported participation in 'informal' science activities and school-led science enrichment generally diminishes with age, no such decrease is evident for participation in 'everyday' science activities. Such a pattern is consistent with a picture of increasing pressures on students' time as they progress through secondary school, leaving less time for more structured forms of science engagement ('informal' science activities). It also echoes descriptions of increasing performativity demands within schools, leading to more time devoted to test preparation as students get older, which may limit opportunities for school-led science enrichment. Nevertheless, that participation in 'everyday' science activities does not decrease also reflects that interest in science per se may not be decreasing -rather, it may be that the opportunities or capacity to engage in science-related activities outside of the classroom diminish over time. It also highlights the accessible nature of TV, reminding us that it has an important role in the STEM ecosystem.
That some types of activity are more accessible than others is also indicated by patterns of participation by ethnicity, with Black students more likely to participate in 'everyday' science activities and school-led science enrichment, while being less likely to participate in 'informal' science activities. This pattern also suggests that Black students' lack of participation in structured 'informal' activities is likely not due to a lack of interest. Excerpts from interviews conducted in the course of the wider project augment this picture, by highlighting the kinds of activities (those comprising the 'everyday' science engagement component) in which families participate and enjoy and flagging up why some kinds of activities -namely visits to museums and science centres, as well as some school-led activity, are not as accessible. That is, the findings reflect the way in which some aspects of the STEM ecosystem (i.e. some designed spaces) do not offer all individuals equal opportunity to participate and, by so doing, to perform themselves scientifically (Carlone, Scott, & Lowder, 2014) . These findings chime with research highlighting the way in which designed spaces are often elitist, reflecting dominant group values and practices, and consequently experienced as 'fish out of water' by minoritised groups, who are also subject to greater pressures on time and resources due to structural inequalities (e.g. Dawson, 2014a, b; Feinstein & Meshoulam, 2014) . However, these findings also add to our understanding of the STEM ecosystem more broadly, by drawing attention to those arenas (e.g.
'everyday' science activities) which are more accessible, as well as those which should be accessible (via schools) but are currently falling short of their potential. That is, the findings point towards opportunities within the STEM ecosystem where individuals' interests in science might be built upon to support participation in other areas, including the classroom.
From a theoretical standpoint, the findings highlight the uneven or inequitable distribution of science capital across different groups. Elsewhere, we have argued that participation in science-related activities ('what you do'), is a key element of science capital (Author 2 et al., 2015) . Analyses suggest a strong relationship between opportunities to engage with science outside of the classroom and an individual's identification with science and sense of it being 'for me' (habitus). Thus, our analyses highlight some challenges for ISL educators and providers, such as how participation is mediated by inequalities in capital between different social groups and how students' experiences and perceptions of ISL will be shaped by the extent of the 'distance' between their habitus (and capital) and the field of ISL. Yet our work also 
Limitations
While our dataset enables us to extract some broader patterns in a way that is not possible with qualitative data, informing us as to whether there are patterns of participation across larger groups, it does not enable us to explore linkages among these types of activities. Work on learning ecologies has highlighted the way in which activities can be interconnected and build on each other to support the development of interest and expertise (Barron, 2006) , but our dataset does not afford such explorations. In addition, in the survey, we were necessarily limited as to the types of activities could be included, and most of these were related to science rather than to other aspects of STEM (e.g. mathematics activities). So, although we discuss the 'STEM' learning ecosystem, of which science is clearly a part, we would urge caution in generalising too widely from our data.
Relatedly, quantitative data can only tell us about broader patterns of participation, but not about how they link together from perspective of the learner. Our qualitative data does provide richness to the picture but was not collected with the aim of identifying how individuals saw them as linked, and thus precludes that sort of analysis. Also importantly, the data can only tell us about participation, from which we can make inferences about accessibility. That is, the survey did not ask about opportunities or invitations students had to participate, much less about how they felt about such opportunities. Although the qualitative data do provide some insight into this issue (e.g. statements from the teachers about opportunities for gifted and talented 
Conclusions and implications
In sum, the findings provide a useful insight, based on a relatively large sample of students, into patterns of participation in areas of the STEM ecosystem in England. Such patterns, in turn, have implications for increasing the accessibility of elements within that system. Greater understanding of the types of activities in which individuals from a range of backgrounds participate provides insight into possible points of leverage, or starting points for promoting young people's further engagement with science. That is, these 'everyday' activities, such as watching TV, could be key starting points for developing STEM learning pathways, that might be built upon to further engage individuals, particularly those from groups historically marginalised from science, with STEM.
At the same time, the findings also reflect where more work needs to be doneparticularly in spaces such as museums and science centres, as well as schools, in order to offer diverse individuals the opportunity to perform themselves scientifically and come to see science as not just something in which they have an interest but as something that is 'for me'. (c.f. Carlone & Johnson, 2007 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w O n l y i The terms 'ecology' and 'ecosystem' are used interchangeably in this paper to refer to various contexts, experiences and spaces that provide opportunities for learning.
ii Cultural capital was a composite measure based on items related to parental education (especially university attendance), museum visitation and number of books in the home.
iii The other components were: Science identity and job affinity, Family attitudes and practices (including attitudes to science), Valuing museums, Valuing science, Negative science identification, Science teacher encouragement, Selfconfidence in science. iv Assumptions for multilevel modelling analysis (e.g. around numbers of respondents) were fulfilled. v We acknowledge that this trend is (surprisingly) reversed among Year 11 students, whose mean for reported participation in school-led science enrichment does not differ significantly from Year 7 students, but participation does decrease from Years 7 through 10. Table 7 Background/demographic variables used in all models 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
